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Section II: (Amendments to Claims) 

Please amend claims 1, 4, 7, 11, 12, 18, 31-34, 36, 41 and 44; cancel claims 15 and 40, and add new 
claims 49 and 50, as set out in the following listing of claims 1-50: 

t. (Currently Amended) A storage and dispensing system for storing and dispensing a target gas, 
comprising: 

(a) a housing comprising a gas collection compartment and a gas storage compartment 

(b) a plurality of microtubular elements disposed in said bousing \) having one or more open 
ends in fluid communication with either the gas collection compartment or the gas storage 
compartment and ii) extending from said compartment with which it is in fluid 
communication and into the other compartment wherein each of said microtubular elements 
comprises a tubular wall permeable to the target gas and defining a bore side and a shell side; 
, and wherein thc _ bor e sid e of each of s aid microtubular e l ements lo ooaled from the sh e ll 
sid e th e r e of; and 

(c) a seal which, together with the tubular walls, sealinglv isolates the gas collection 
compartment from the gas storage compartment; and 

fd) a carrier material for said target gas, wherein said carrier material is disposed in said gas 
storage compartment which may be on housing and at either the bore sides or the shell sides 
of said microtubular elements. 

2. (Original) The storage and dispensing system of claim 1, wherein the carrier material for said 
target gas is disposed at the bore sides of said microtubular elements. 

3. (Original) The storage and dispensing system of claim 2, wherein the carrier material for said 
target gas comprises at least one sorbent material having sorptive affinity for the target gas. 

4. (Currently Amended) The storage and dispensing system of claim 3, wherein said sorbent 
material comprises a physical sorbent [[and/or]l a chemisorben t or both . 
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5. (Original) The storage and dispensing system of claim 3, wherein the target gas comprises 
hydrogen, and wherein the sorbent material comprises at least one hydrogen-sorbent. 

6. (Original) The storage and dispensing system of claim 5, wherein said at least one hydrogen- 
sorbent comprises a material selected from the group consisting of metal hydride alloys, 
carbonaceous materials, zeolites, silica gels, amorphous metal compositions, and molecular 
sieves. 

1. (Currently amended) The storage and dispensing system of claim 2, wherein the tubular walls of 
said microtubular elements are also liquid net permeable to tho target gog . 

8. (Original) The storage and dispensing system of claim 2, wherein the carrier material for said 
target gas comprises a liquid carrier material. 

9. (Original) The storage and dispensing system of claim 8, wherein the target gas comprises 
hydrogen, and wherein the liquid carrier material comprises at least one material selected from 
the group consisting of liquefied hydrogen, organic hydrogen solvents, and metal hydride 
solutions. 

10. (Original) The storage and dispensing system of claim 1, wherein the carrier material for said 
target gas is disposed at the shell sides of said microtubular elements. 

I L (Currently amended) The storage and dispensing system of claim [[11]] J_0, wherein the carrier 
material comprises at least one sorbent material having sorptive affinity for the target gas. 

12. (Currently amended) The storage and dispensing system of claim 1 1, wherein said at least one 
sorbent material comprises a physical sorbent^ [[and/or] J a chemisorben t or both . 

13. (Original) The storage and dispensing system of claim 11, wherein the target gas comprises 
hydrogen, and wherein the sorbent material comprises at least one hydrogen-sorbent. 
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1 4. (Original) The storage and dispensing system of claim 13, wherein said at least one hydrogen- 
sorbent comprises a material selected from the group consisting of metal hydride alloys, 
carbonaceous materials, zeolites, silica gels, amorphous metal compositions, and molecular 
sieves. 

15. (Cancelled) . 

16. (Original) The storage and dispensing system of claim 10, wherein the carrier material for said 
target gas comprises a liquid carrier material. 

17. (Original) The storage and dispensing system of claim 16, wherein the target gas comprises 
hydrogen, and wherein the liquid carrier material comprises at least one material selected from 
the group consisting of liquefied hydrogen, organic hydrogen solvents, and metal hydride 
solutions. 

1 8. (Currently amended) The storage and dispensing system of claim 1 7, wherein the seal comprises 
microtubular elements arc potted at one or more ends by one or more potting member s at or 
proximate to the one or more open ends of said microtubular elements on so that the bore sides of 
said microtubular elements, are soalod from th e aholl oidoa thereof by said on e or mor e potting 
members in and providing a leak-tight seal 1 1 tanner, wherein said one or more potting members, 
said tubular walls, and said housing define: (1) at least one liquid compartment for holding said 
liquid carrier material, and (2) at least one hydrogen collection compartment separated from said 
liquid compartment in a leak-tight manner, wherein said microtubular elements extend from said 
liquid compartment to said hydrogen collection compartment, so that the shell sides of said 
microtubular elements at least partially contact the liquid carrier material in the liquid 
compartment, and that the bore sides of said microtubular elements are in fluid communication 
with said hydrogen collection compartment, and wherein the housing comprises at least one 
hydrogen outlet connected to said hydrogen collection compartment for dispensing hydrogen gas 
therefrom. 

19. (Original) The storage and dispensing system of claim 18, wherein the tubular walls of the 
microtubular elements comprise a membrane material that is gas-permeable but liquid- 
impermeable. 
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20. (Original) The storage and dispensing system of claim 19, wherein said membrane material 
comprises a microporous, hydrophobic polymeric material. 

21. (Original) The storage and dispensing system of claim 18, wherein the tubular walls of the 
microtubular elements comprises a first layer of structural material that is gas- and liquid- 
permeable, and a second layer of membrane material that is gas-permeable but liquid- 
impermeable. 

22. (Original) The storage and dispensing system of claim 18, wherein the liquid carrier material 
comprises at least one metal hydride solution. 

23. (Original) The storage and dispensing system of claim 22, wherein the metal hydride solution 
comprises NaBH^. 

24. (Original) The storage and dispensing system of claim 23, wherein the metal hydride solution 
comprises NaBH 4 at a concentration in a range of from about 10% to about 35% by total weight 
of said solution, and wherein the metal hydride solution further comprises sodium hydroxide at a 
concentration in a range of from about 2% to about 4% by total weight of said solution. 

25. (Original) The storage and dispensing system of claim 22, further comprising a catalyst-based 
hydrogen release control mechanism associated with the liquid compartment. 

26. (Original) The storage and dispensing system of claim 22, further comprising a pH-based 
hydrogen release control mechanism associated with the liquid compartment. 

27. (Original) The storage and dispensing system of claim 22, further comprising a water supply for 
controllably adding water to the liquid compartment. 

28. (Original) The storage and dispensing system of claim 27, arranged and configured for supplying 
hydrogen gas to a downstream hydrogen fuel cell assembly for generation of electrical energy, 
wherein said hydrogen fuel cell assembly comprises a water management mechanism for 
removing water generated during the electrochemical reaction from said assembly, and wherein 
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the water supply of said storage and dispensing system is connected to the water management 
mechanism of the hydrogen fuel cell assembly, so that the water generated by said hydrogen fuel 
cell assembly is controllably added to the liquid compartment of the storage and dispensing 
system. 

29. (Original) The storage and dispensing system of claim 22, wherein each of the tubular walls of 
said microtubular elements comprises a first layer of a catalyst material, a second layer of a 
membrane material that is gas-permeable but liquid-impermeable, and a third layer of a structural 
material that is gas- and liquid-permeable. 

30. (Original) The storage and dispensing system of claim 22, wherein the tubular wall of each 
microtubular element is impregnated with a catalyst material and has a coating of a membrane 
material that is gas-permeable but liquid-impermeable on an inner surface thereof. 

31. (Withdrawn-Currently Amended) A hydrogen generation catalyst structure^,]] comprising a 
microtubular element comprising a hydrogen gas permeable tubular wall defining a bore side and 
a shell side and an immobilized hydrogen generation catalyst material and a plurality of 
microtubu l ar elem e nts in contact therewith, wh e r e in eaoh of said miorotubular el e ments 
comprises a tubular wall defining a bore sido and a shell side, and vvhoroin the bore side of eaoh 
of said microtubular elem e nts is seated from th e sheH side thereof 

32. (Withdrawn-Currently Amended) The hydrogen generation catalyst structure of claim 31, 
wherein the gas permeable tubular wall a) is also liquid permeable and has impregnated therein 
the hydrogen generation catalyst material or b) comprises two or more layers, including a bore 
side layer and a shell side laven at least one said bore side or shell side layers being liquid 
permeable and having contained therein the hydrogen generation catalyst is impregnated in th e 
tubular walls of the miorotubu l ar element s. 

33. (Withdrawn-Currently Amended) The hydrogen generation catalyst structure of claim 31, 
wherein the gas permeable tubular wall is also liquid permeable and the hydrogen generation 
catalyst material is disposed at the bore sides side of the microtubular e l e ments element . 
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34. (Withdrawn-Currently Amended) The hydrogen generation catalyst structure of claim 3 1 , further 
comprising a plurality of said microtubular elements and a housing[[,]] in which the plurality of 
microtubular elements and tho hydrogen g e n e ration oatalyot material are disposed, wherein the 
hydrogen g e nerat i on oatalyot material to either impr e gnated in tho tubular walla of the 
microtubular elements or disposed at tho bor e sides thereof, wherein the microtubular elements 
are potted at one or more ends by one or more potting members, so that the bore sides of said 
microtubular elements are sealed from the shell sides thereof by said one or more potting 
members in a leak-tight manner, wherein said one or more potting members and said housing 
define a first liquid compartment and a second liquid compartment separated from each other in a 
leak-tight manner, wherein said microtubular elements extend from said first liquid compartment 
to said second liquid compartment, so that the bore sides of said microtubular elements are in 
fluid communication with the first liquid compartment, and the shell sides of said microtubular 
elements are in fluid communication with the second liquid compartment, wherein fluid flows 
between the first and the second liquid compartments by diffusing through the tubular walls of 
the microtubular elements, wherein one of the first and the second liquid compartments is 
connected to a fluid inlet, and the other is connected to a fluid outlet. 

35. (Withdrawn) The hydrogen generation catalyst structure of claim 34, wherein the first liquid 
compartment is connected to a fluid inlet for introducing a metal hydride solution thereinto, 
wherein the second liquid compartment is connected to a fluid outlet, so that the metal hydride 
solution flows from the first liquid compartment into the bore sides of the microtubular elements, 
through the tubular walls thereof, to the shell sides of said microtubular elements, and being 
collected in said second liquid compartment, during which the metal hydride solution comes into 
contact with the immobilized hydrogen generation catalyst material in said microtubular 
elements for generation of hydrogen gas, and is then discharged from the fluid outlet. 

36. (Withdrawn-Currently Amended) A microfibrous fuel cell structure, comprising: 

a hollow fibrous membrane separator defining a shell side and a bore side; 

an inner current collector at the bore side of said hollow fibrous membrane separator; 

an inner electrocatalyst layer at the bore side of said hollow fibrous membrane separator; 

an outer current collector at the shell side of said hollow fibrous membrane separator, 

an outer electrocatalyst layer at the shell side of said hollow fibrous membrane separator; and 
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a hydrogen supply structure at the bore side of said hollow fibrous membrane separator, which 
hydrogen supply structure comprises i) a microtubular element comprising a hydrogen gas 
permeable tubular membrane defining a bore side and a shell side and ii) a carrier material for 
hydrogen gas disposed at the bore side of said tubular membrane . 

37. (Withdrawn) The microfibrous fuel cell structure of claim 36, wherein the carrier material 
comprises at least one hydrogen-sorbent. 

38. (Withdrawn) The microfibrous fuel cell structure of claim 37, wherein said at least one 
hydrogen-sorbent is selected from the group consisting of metal hydride alloys, carbonaceous 
materials, zeolites, silica gels, amorphous metal compositions, and molecular sieves. 

39. (Withdrawn) The microfibrous fuel cell structure of claim 36, wherein said hydrogen supply 
structure further comprises a fluid path within said carrier material, to allow passage of hydrogen 
gas therethrough. 

40. (Cancelled) 

4 1 . (Withdrawn-Currently Amended) The microfibrous fuel cell structure of claim [[40]] 36, wherein 
the gas permeable tubular membrane of said hydrogen supply structure comprises a porous 
polymeric membrane material. 

42. (Withdrawn) The microfibrous fuel cell structure of claim 41, wherein said porous polymeric 
membrane material comprises a polymeric material selected from the group consisting of 
polyoleflns, polysulfones, polyvinyl chloride, polyvinyl fluoride, polytetrafluoroethylenepoly- 
propylene copolymer, polyamides, polyphenylene oxidi-polystyrenes and polycarbonates. 

43. (Withdrawn) The microfibrous fuel cell structure of claim 41, wherein said porous polymeric 
membrane material comprises polypropylene. 

44. (Withdrawn-Currently Amended) The microfibrous fuel cell structure of claim 36, wherein the 
carrier material comprises a liquid carrier material for hydrogen gas , and wherein mid hydrog e n 
supp l y structur e furth e r compri se s a tubular mombrano that e ncloses said liquid oarrior matorial, 
and wherein said tubular membrane is hydrogen-permeable but liquid-impermeable. 



12 



PACE 12/34 * RCVD AT 1/17/2007 2:28:00 PM [Eastern Standard TlmeJ* SVR:USPTO-EFXRF-6/29* DNIS: 2738300 * CSID: 9 194 109354 * DURATION (mm-ss): 13-40 



9194199354 



IPTL 



03:33:26 p.m. 01-17-2007 13/34 



45. (Withdrawn) The microfibrous fuel ceil structure of claim 44, wherein said liquid carrier material 
comprises at least one material selected from the group consisting of liquefied hydrogen, organic 
hydrogen solvents, and metal hydride solutions. 

46. (Withdrawn) The microfibrous fuel cell structure of claim 44, wherein said liquid carrier material 
comprises a metal hydride solution, and wherein the tubular membrane of said hydrogen supply 
structure comprises an outer layer of a microporous, hydrophobic polymeric membrane material, 
and an inner layer of a hydrogen generation catalyst material in contact with the metal hydride 
solution. 

47. (Withdrawn) A fuel cell assembly comprising multiple microfibrous fuel cell structures as in 
claim 36. 

48. (Cancelled). 

49. (New) The storage and dispensing system of claim I wherein the carrier is a metal hydride 
solution that generates the target gas upon contact with a catalyst and said gas permeable 
microtubular wall comprises said catalyst. 

50. (New) The storage and dispensing system of claim 49 wherein the gas permeable microtubular 
wall is also liquid permeable and the system further comprises an inlet and an outlet for said 
metal hydride solution, the inlet being in fluid communication with the gas storage compartment 
and the outlet being in fluid communication with the gas collection compartment, whereby the 
target gas is generated concurrent with the passing of the metal hydride solution through the 
permeable microtubular wall. 
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